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Low fruit and vegetable (FV) intake and high obesity rates contribute to the non-
communicable disease burden in the United States. Over half of young children receive 
out of home care, making early care and education (ECE) centers a promising setting for 
nutrition interventions. Farm to ECE programs connect preschool-aged (birth - age 2 
years) children and their caregivers to local food systems, nutrition education and 
gardens. The purpose of this review is to discover what Farm to ECE components are 
commonly used and what their impacts are on FV intake. A search using PubMed, 
Scopus and The Global Health Database was conducted to find studies about ECE-based 
programs involving children under the age of two. Preliminary studies suggest that Farm 
to ECE programs increase access to local produce and improve FV intake for families 
with young children. Due to the lack of available literature, more rigorous investigation is 
needed to inform effective implementation of Farm to ECE programs. 
Introduction 
 In 2015-2016, obesity affected adults and children aged 2-19 years within the 
United States at high rates; 39.8%  and 18.5%, respectively.1,2 One intervention that aims 
to prevent obesity by improving one’s nutritional intake at an early age is the Farm to 
Early Care and Education  program. Farm to ECE can connect infants and toddlers and 
their families with nutrition education, local foods and gardening activities.3 Considering 
that intervening during the first 1,000 days is a best practice to preventing malnutrition 
and obesity,4 this review is needed to explore a novel strategy that promises to improve 






Obesity in the United States 
In the United States, child and adult obesity rates continue to rise and appropriate 
nutritional intake remains inadequate.1,5 Inexpensive, convenient and palatable energy-
dense and nutrient-poor foods make it easier to consume excessive amounts of calories, 
fats and sugars while missing out on important nutrients like dietary fiber, vitamin D and 
A and iron.6,7  
Woo Baidal, et al4 notes that 8.1% of children under two in the United States have 
weight for length measurements that are greater than or equal to the 95th percentile; this 
is an important measurement that can predict whether or not an infant will be an obese 
child.4 According to the most recent figures put forth by the Centers for Disease Control 
and Prevention (CDC), 13.9% of children between ages 2 and 6 are considered to be 
obese. The prevalence increases as children age and consequently, 20.6% of twelve to 
nineteen year olds are categorized obese.1 For adults, the figures are more alarming; 
nearly 40% of adults were considered to be obese, with some racial and ethnic minorities 
experiencing higher rates that White, non-Hispanics.1 
There is no one cause of obesity, but the most common factors involve an 
interactions if environmental, where there is an energy imbalance (that is, an individual is 
consuming more energy than they are burning) and genetic factors (gene-environment 
interactions).8 Obesity is a matter of great public health concern because it has physical, 
mental and economic consequences for both the individual who is considered to be obese, 
as well as their families and the greater society.1 Obesity is associated with chronic 
conditions such as Type II Diabetes Mellitus, cardiovascular diseases (CVDs) and certain 





terms of both medical costs and loss of productivity.9 Mentally, obesity is associated with 
a decreased sense of self-esteem, depression and generally poorer quality of life.10 
A child with overweight or obesity can experience an impaired quality of life in 
the immediate and long term as a result of their condition. For example, childhood 
overweight is associated with an increased risk of asthma, musculoskeletal problems and 
depression.2 Children with obesity are more likely to become adults with obesity, which 
increases the risk that the health impacts are more likely to be more severe than if they 
had a normal weight while a child.2,8 Overweight and obesity increase the risk for 
negative health outcomes across all age groups, but the risk of worse health outcomes 
increases with the amount of time an individual has been obese.2  
 Current U.S. Nutritional Environment 
A diverse diet that includes a variety of fruits and vegetables (FV) can protect 
against excessive weight gain and chronic conditions like cancer and CVDs.11,12 Studies 
show that increased FV consumption, due to the fiber and water content, can help prevent 
digestive issues and weight gain because eating FV displaces the consumption of more 
energy-dense and nutrient poor foods.12,13 The micronutrients that FV contain, like 
vitamins C & A, folate, potassium, magnesium, flavonoids and carotenoids can reduce 
inflammation and respiratory issues in children as well as the risk of developing illnesses 
like diabetes and cancers. Since each fruit and vegetable has different levels of nutrients, 
a diet with ample and diverse FV can help to ensure adequate nutrient consumption.14–16 
Despite the health benefits associated with eating fruits and vegetables, 
Americans fall short in meeting the recommended daily amounts; only 12.2% of adults 





recommended daily amount of vegetables (2-3 cups/day).5 There are numerous barriers 
that impede access to recommended FV consumption among children in the United 
States, including geographic, political economic barriers as well as barriers to 
information about healthy eating. For example, in a series of focus groups in North 
Carolina, study participants identified six main barriers to FV purchase/consumptions: 
Cost, transportation, quality, variety, changing food environment and changing societal 
norms.17 Illustrative quotes referred to frustration associated with making multiple trips to 
grocery stores on public transportation, the need to visit more affluent neighborhoods to 
find produce of quality and the convenience of eating outside the home (rather than 
cooking in the home). Significantly, participants mentioned the cost of fresh FV as a 
barrier four times more than the other factors described above, which is consistent with 
other studies, especially those looking at low-income families.14, 17–19  
Potentially related to the aforementioned barriers, in the United States, FV 
consumption falls below the recommendations for children, as it does for adults. In 2010, 
whole fruit consumption increased to and per capita average of .4 cups/1,000 calories 
(target=.6 cups/1,000 calories), but vegetable consumption remained extremely low, with 
a per capita average around .2 cups/1,000 calories (target=.5 cups/1,000 calories).20 This 
translates to less than 25% of children consuming the recommended amount of fruit and 
less than 5% reaching the daily goal of vegetables.21  
In the United States, there are no official dietary guidelines for FV consumption 
among infants and toddlers. Currently, infant and toddler diet patterns depend on the age 
and size of the baby, but it is recommended that once they are ready to eat solid foods 





vegetables, whole grains and protein as complementary foods to breastmilk, or in the case 
non-breastfed infants, iron fortified formula. In a sample menu for children between 8 
and 12 months, the American Academy of Pediatrics (AAP) suggests 1 serving of whole 
fruit and 2 servings of different colored vegetables to ensure appropriate nutrient intake.22 
Hamner et al23 found that just 69% and 57.4% of infants, aged 6-11 months 
consumed fruits and vegetables, respectively; 78.6% and 48.2% of infants between 12 
and 18 months consumed fruits and vegetables, respectively; and 68.8% and 45.1% of 
19-23 month old infants consumed fruit and vegetables, respectively. While the serving 
size was not specified, it is important to note that vegetable intake decreased as the child 
aged and although fruit consumption increased for infants between 1 year old and 18 
months, it too, declined as the child aged.23 
 Intervening in the first 1,000 days: Breastfeeding and complementary foods 
The first 1,000 days of a child’s life (conception to two years old) have been 
found to be a crucial time period for development.24 During these 1,000 days, children 
are exposed to maternal diet (during gestation), breastmilk and/or infant formula (from 
birth until around at least 4 to 6 months) and complementary foods (beginning around 6 
months). This time period is known as one that can predict and prevent obesity because 
perinatal nutrition and epigenetics have been linked to health outcomes such as asthma, 
obesity, CVDs and diabetes.25,26  
Breastfeeding is widely recognized as being protective against overweight and 
obesity for both the mother and baby.27-29 Breastfeeding can promote mother-baby 
bonding,28 while the changing composition of milk provides macronutrients, hormones, 





especially when done exclusively and for more than 6 weeks, can improve the satiety 
responsiveness of both the infant (stopping when full), and the mother (recognizing when 
the infant is hungry and full).27 Breastfeeding for longer and responding to satiety cues 
are both behaviors that are negatively associated with childhood overweight.27,30 
Taste preferences develop very early and while some predispositions are inherent, 
others are malleable with repeated exposures and a positive exposure environment.31 
There is some evidence to suggest that what the mother consumes while she is 
breastfeeding is learned by the child and influences their acceptance once the food is 
introduced as a solid.32 For example, Mennella33 noted that in a clinical trial to study this 
phenomena, the children of women who drank carrot juice during their final trimester or 
during their first three months of nursing were more accepting of carrot-flavored cereal 
than the control group that avoided carrots during pregnancy and breastfeeding.    
Even with the benefits of breastfeeding and the recommendation that most infants 
be breastfeed exclusively for six months, across ethnic groups, less than 20% of infants 
achieve this goal.34 Breastfeeding is a personal decision, but it is often influenced by 
individual, structural, cultural and institutional factors like physical discomfort, racism in 
various settings and a lack of paid leave policies.34–36 In the United States, no national 
policy exists for paid family leave, although four states have adopted their own 
legislation, which has led to small improvements in breastfeeding duration rates.37 The 
absence of a national policy that formally supports paid leave, and in turn, breastfeeding 
protection, serves as another barrier for women who work outside of the home and desire 
to breastfeed, especially women working low-wage jobs who cannot afford to take 





Black women in the United States have the lowest rates of breastfeeding, due to 
things like comfortability with formula feeding, inadequate breastfeeding support and the 
inability to nurse while working.34 Griswold et al 35 found that Black women 
experiencing racism in the workplace had lower odds of breastfeeding for three to five 
months than those who did not report such experiences. Additionally, those born in the 
United States or with U.S.-born parents, had lower rates of breastfeeding than 
participants born outside of the U.S. or those with foreign-born parents. Finally, 
researchers found that being reared in a predominately Black, racially segregated 
neighborhood, negatively impacted breastfeeding when compared with those growing up 
in a predominantly White neighborhood.35 This last factor makes sense when considering 
that maternity facilities serving majority Black neighborhoods employ fewer procedures 
that support breastfeeding education, initiation and duration support.39 Also, Black 
women report a lack of trustful interactions with practitioners, as well as poor 
breastfeeding education/support before and after delivery.40 Because breastfeeding is so 
important in the life course for both mother and baby, culturally sensitive breastfeeding 
policies, education and support should be promoted for families belonging to all ethnic 
groups so to improve breastfeeding rates, and consequently, the nutritional status of their 
children.34,41 
While humans are naturally predisposed to prefer sweet and salty foods and reject 
bitter or sour foods, as well as most new foods, early and repeated exposures to foods can 
make them more acceptable.33 The context is also important in promoting acceptance; a 
positive environment in which the infant is comfortable and encouraged is more likely to 





is presented as a punishment.31 When examining familial variables and preschool aged-
child FV consumption, one study found that availability and accessibility of FV in the 
home (i.e. FV within reach and prepared in child friendly servings), combined with 
parental modeling (i.e. child sees caregiver express enjoyment while eating a fruit or 
vegetable) were predictive of the child’s FV intake.19 The first 1,000 days is an 
appropriate time to shape the taste preferences of children, that will continue to be 
molded throughout the early childhood period.33 
Intervening early is crucial to improving the nutritional status of infants, toddlers, 
children and adults because evidence suggests that a low FV consumption in late infancy 
is associated with continued low FV consumption up until at least 6 years old.42 
Conversely, increased exposure to FV (in the home) has been associated with children’s 
willingness to choose healthy foods and try new things while at school.43 Based on a 
systematic review of interventions for childhood obesity in the first 1,000 days, Blake-
Lamb et al37 suggest employing the life course perspective and intervening as soon as 
possible, by promoting the health and nutritional intake of pregnant women and their 
infants. The authors also note the need to engage systems and multiple stakeholders (ie 
schools, policies, caregivers), and not just focus on individual behaviors.44 Because there 
are multiple barriers to FV consumption, including cost, convenience and quality of 
available produce, it is important to meet pregnant women, mothers and their 
infants/toddlers where they are. The CDC recommend that school and ECE settings be 
targeted as a system, since so many families utilize these spaces for educational 
programming for their children and the ECE programs often provide meals and snacks at 





to prevent global childhood overweight and obesity found that school-based interventions 
that included nutrition, physical activity and familial involvement components were most 
effective in achieving desired health outcomes. 46  
 Building on available infrastructure 
In the United States, 60% of children birth to five years old are placed in some 
kind of care before kindergarten. Of this 60%, 59% participate in center-based care at 
least one time per week.47 Children under the age of five spent an average of 27 hours per 
week in a non-parental child care arrangement, making early childcare arrangements 
ideal settings for nutrition interventions.48 
It is documented that intervening during infancy can promote FV consumption, 
therefore, good nutrition in early care that focuses on infants and toddlers, can serve as a 
foundation for good nutrition in preschool, kindergarten, elementary and beyond. 
Increasing acceptability of FV for the youngest members of society (ie infants and 
toddlers in ECE settings), can set them up to take advantage of the increased FV 
requirements for federally funded food programs like the Child and Adult Care Food 
Program (CACFP) and the National School Lunch Program (NSLP). Both of these 
programs aim to increase the availability of nutritious meals and snacks for children and 
some adults in care, while limiting the consumption of excessive calories and fats.49,50 
Farm to School (FTS) is a nutrition movement that connects the agricultural 
sector with young children in ECE - secondary education settings. FTS programs 
incorporate at least one of the following principles: local procurement of foods to be used 
in snacks or lunches; education surrounding nutrition, health, agriculture, etc.; and/or 





gardening) are more difficult than others to incorporate for infants and toddlers due to 
regulations, motor skill development, etc.51 However, there are still ample opportunities 
to expose infants and toddlers to agriculture by maintaining sensory gardens, 
incorporating local produce into the menu of complementary foods, reading books that 
relate to farming and foods and connecting their families to local food systems.51,52 
FTS is still a relatively new field and many programs are in the midst of being 
evaluated, but it is a nutrition intervention that has potential to increase FV consumption 
in children. Studies have shown that FTS programs increase FV acceptability,21,53,54 
nutrition and gardening knowledge and FV consumption (especially for those with very 
low FV consumption before beginning the FTS program).53,54 FTS programs that have 
been evaluated over two or three years continue to show improvements in terms of 
attitudes and knowledge, suggesting that they are promoting a slow, cultural shift in 
attitudes regarding food and FV, specifically.55 
Since it is possible that with further study, FTS programs will be found to have an 
unequivocal impact on FV preference and consumption, it makes sense to begin 
implementing and rigorously evaluating the effects of Farm to ECE programs on FV 
preference and consumption. There are some barriers to implementing FTS programs, 
like cost, space, licensure regulations, and staff and family buy-in.56 Although certain 
federal and local programs like the CACFP, NSLP and cooperative extension offices can 
help with the development of a new FTS program,51 a larger body of evidence that 
supports FTS programs as worthwhile interventions might increase funding availability 





Considering the eating habits that children develop in infancy are shown to inform 
preference and consumption in childhood, having a strong foundation from Farm to ECE 
interventions could bolster the efforts made in FTS programs. Therefore, the purpose of 
this literature review is to assess the current components of Farm to ECE programs, their 
relative strengths and weaknesses and to identify the gaps in existing Farm to ECE 
programs. This study is important for formulating future implementation and research 
that supports the existing FTS programs and hopefully improves the nutritional intake of 
children and their families, in the United States. 
Methods 
Search methods for identification and screening of studies 
A search of peer-reviewed journal articles and other relevant literature was 
conducted in October of 2018 in PubMed, Scopus and the Global Health Database, using 
the following search terms: (children) and ("child care" or daycare OR childcare or "day 
care" OR nursery OR "early childhood" or "early care" or "ECE" or "head start" or 
"family childcare home" or "family child care home") and (farm* or "local food" or 
garden*) and (fruit* or vegetable*).  
Inclusion criteria 
The search was limited to literature published since 2009 and to literature that met 
the following inclusion criteria: 1) the article was a research study that involved an ECE 
population of children 2 years or younger (though the intervention did not need to 
exclusively engage this age group); and 2) local foods were an integral part of the 





about nutrition as it relates to local foods, a center garden, or providing local foods for the 
meals and snacks. 
Exclusion criteria  
Farm to preschool studies that exclusively targeted 3-5 year olds (and not their 
families), interventions that just aimed to improve FV consumption without a local food 
component, exploratory studies eliciting general logistical information about existing 
Farm to ECE programs and studies based in a clinical or home setting were excluded. 
Data Extraction 
The types of farm to ECE program activities that satisfied the inclusion criteria 
are noted in Table 1, but are also grounded in the established activities set forth by the 
United States National Farm to School network.3 As noted before, these strategies are: 
the purchasing of local foods, education and activities relating to local agriculture/foods 
and FV and/or herb gardens. Due to the age group examined, a fourth activity was 
included, which was familial involvement in any or all of the aforementioned elements.  
Extraction of information from each included article focused on identifying the 
setting, sample, design, outcome variables and relevant results. 
Results 
Study Selection 
After exporting search results into a citation manager and removing duplicates, 
858 publications were exported to Covidence. There, three more duplicates were 
automatically removed and one was manually removed. From there, 854 titles/abstracts 
of studies were screened and 810 were deemed irrelevant. Forty-four full-texts were 
assessed for eligibility and of these, thirty-eight were excluded due to the study 





Table 1: Summary of farm to ECE research literature 
 
 
Authors Setting + Sample F2ECE 
component(s) 
Study design Outcome variables Key Findings 
Chaufan et 
al, 201528 
-California: 1 ECE 
Center 
-Convenience sample 
of 45 parents, 
teachers, staff and 
children.  
-Center serves 167 
ethnically diverse 





-14 teachers and 15 
parents surveyed 




curriculum and local 
foods (from garden 
or food bank) 












Opinions + Behaviors: 
-Parental  
opinion on program/their 
child’s change in 
knowledge 
-Teacher behaviors 
-67% of parents believed the 
snacks/meals were “very healthy”; 60% 
believed the snacks/meals were “very 
tasty”; 60% strongly agreed that the 
program improved their child’s 
knowledge of the relationship between 
food and the environment; 47% strongly 
agreed that the program increased their 
child’s knowledge regarding making 
healthy choices; 27% strongly agreed 
that the program changed their child’s 
attitudes about what they eat. 
-29% of teachers and staff strongly 
agreed that they had made serious 
attempts to improve  their health and 




-Boston: 4x Boston 
Community 
Development Head 




(42 parents, 45 staff) 
-Program 
implementers: HS 
staff (n=3) and The 
Food Project staff 
-Offer local produce 
at a low cost  
-Bilingual 
educational 
















Opinions + Behaviors: 
(1) percentage of 
families and staff who 
purchased at least one 
month of subsidized 
farm shares; (2) 
percentage of families 
and staff who picked up 
their food each week; (3) 
percentage of families 
and staff who initially 
signed up for multiple 
-Program reached 12% of HS families 
and 49% HS staff at the 4 sites. 52% of 
families and 27% of staff didn’t complete 
the program. 
-74% overall pickup rate of produce 
-Of parents completing both pre- and 
post-test assessing behavior), no 
statistically significant differences were 
found. Did show slight increases in mean 
dinnertime vegetable preparation (4.43 to 
4.79 times/week) and a slight decrease 






-HS serves low 




2011 (4 months) 
 
 
months and then 
dropped out of the 
program; and (4) 
percentage of parents 
and staff who used their 
food assistance benefits 
to purchase the farm 
shares 
to 4.36 times/week).  
-Post-test to determine caregiver 
perceptions of program were positive: 
100% said that the produce was fresh 
and of quality; 93% said their 
child/children enjoyed the 
fruits/vegetables; 93% said the price was 
right and 86% said they’d be willing to 
participate in the future. 
-Staff survey results were similar to 
caregivers, but one pro was that they 
used unclaimed food in centers where 





based group child 
care centers that 
serve children 0-6 
-411 surveys were 
returned from 8 of the 
9 centers 
-Centers serve a 
large low income 
population (at least 
50% must be eligible 
for SNAP) 
-Center serve a 





-Sale of local 
produce at center 
-Weekly cooking 
demonstration/nutrit
ion ed. For parents 
and staff 
-Training/support 

















2 -  Log 
attendance/# of 
HealthBucks dist. 
at workshops  
 3 - Post-surveys: 
a - Parent/staff  
b - Center 
directors  
c - Health 
Department 
educators 
d - Classroom 
teachers 
Opinions + Behaviors: 
Goal: Program 
addresses access to and 
cost of fresh FV for low 
income people 
-How much is bought 
and how is it bought? 
-How many attend 
nutrition workshops? 
-Explore purchasing and 
attendance behaviors + 
opinions of 
caregivers/staff 
-Assess experience of 
ECE directors 
-How were nutrition 
workshop logistics? 
-How did teachers find 
the gardening activities? 
-Of all produce sales, 36% was 
caregivers, 21% was staff. 
-411 caregiver/staff surveys were 
returned (70% parents, 20% staff, 10% 
no indication) 
-66% of respondents purchased at least 
once, 40% at least twice/month 
-48% attended nutrition workshop at 
least once 
-58% offered suggestions for 
improvement 
-89% of directors responded. 78% 
expressed interest in including local 
foods on the weekly menu. 
-As a result of this program, two centers 
bought wholesale produce to use in 
center.  
-One center bought a greenhouse for 
more gardening in the future. 
-All 33 teacher respondents indicated 





Cox et al, 
201633 
-Boston: 5x HS sites  
that serve children 0-
5 
-51 parents 
(25 intervention, 26 
control) 
-4 site coordinators 
-HS serves low 
income, racially and 
linguistically 
diverse,families. 
-16 weeks (4 months) 
in 2012 
Sale of  local 













Behaviors + Opinions 
 
-Caregiver pick up rates 
(overall and on-time) 
 
-Site Coordinator 
strategies and thoughts 
about program  
-Overall pickup rate: 96% for intervention 
group and 92% for control (94% 
average). 
-On-time: 69% for intervention, 62% for 









-Central NC: 4x 
childcare centers with 
at least 3 children 
ages 3-5 
-73% of children aged 
3-5; 27% under 3 
-Centers serve 
families from mixed 
income levels 











assistance by  
health educator 
-Inclusion of crops 


















FV provided to and 
consumed by children in 
childcare 
-Intervention centers served fewer V after 
intervention (-.18), but children 
consumed more V after intervention 
(+.25) 
-Control centers served fewer V after 
intervention (-.37) and consumption 
decreased (-.18) 
-Fruit serving and consumption 
decreased in intervention group (-.62 and 
-.32). 
-Fruit serving decreased in control group 
(-.10) but increased in consumption (.15) 






(CBCCs) - 30 control, 
30 intervention 
-Nutrition-ed that 
dealt with planning, 
recipes, infant 
feeding, preparation 














-Treatment group saw slight increase in 
household production/consumption 
diversity.  
-Nutrition education, in general helped 
caregiver knowledge regarding food 








children (aged 36–72 
mo) and 304 younger 









(note: nutrition ed 
available to head 
farmer, teachers, 
etc. as well) 
-The ag component 
promoted improved 
production of 
nutritious foods and 
food diversification 
by using CBCC 






to prepare for the 
planting season, 
keeping nutrition at 
the forefront 
survey/interview 
with caregivers at 
baseline and 12 











quantitative 24-h recall 
and minimum diet 




preschoolers + their 
younger siblings. 
development, but more specific 
knowledge was not impacted by 
intervention. 
-No effects on CBCC 
enrollment/attendance, but some 
increases in how often the CBCC served 
a filling and nutritious meal 
-Improved Dietary Diversity Score and 
mean Minimum Dietary Diversity scores 
for treatment preschoolers from pre-
/post-test and compared with the control 
group 
-Improved Dietary Diversity Score and 
mean Minimum Dietary Diversity scores 
for treatment younger siblings when 
comparing post-tests between treatment 
and control groups.  
-Dietary Diversity improved by inclusion 









Figure 1: Search Results 
 
Six studies were included for final review, but upon further examination, one was 
removed due to it presenting the incorrect outcome. The five studies found in the 
database search are presented in Table 1. Based on the scanning of reference lists, an 
additional five studies were screened, but only one was included in this review (Figure 1). 
Table 1 summarizes the six studies, highlighting the setting, sample population, Farm to 
ECE characteristics, outcome variables, study design and relevant results. 
Overall characteristics of studies 
A cursory glance at the study designs used leads one to conclude that the majority 
of the studies presented, employed weak study designs.The nature of the studies was 
often descriptive, therefore no quality assessment tools were used to systematically 





controlled designs. Possibly due to the nascent nature of Farm to ECE, half of the studies 
were categorized as pilots. The studies lasted 3 months (N = 1), 4 months (N = 2) and 1 
year (N = 1). For one of the pilots, the time period of data collection is not specified, but 
it was a evaluating a program that had existed for around ten years, previously. One study 
looked at Farm to ECE programs in a single center, four studies examined Farm to ECE 
programs in between four and nine centers and one study reviewed Farm to ECE in 60 
centers. The studies primarily focused on domestic Farm to ECE programs (N = 5), but 
one international program was included, as well. All programs were implemented in early 
care settings that served children younger than 3, but only one specifically shared results 
that were specific to infants and toddlers.  
Employing a mixed-methods approach was the most common throughout the 
studies (N = 5). Surveys were used with caregivers, teachers, community partners and 
center directors in four of the six studies. The use of both pre- and post- surveys (N = 2) 
was not as common as using post-surveys alone (N = 2). Three studies conducted 
interviews with their participants, two used records of sales and attendance and two 
studies used observation and/or standardized dietary assessments to measure nutritional 
intake. 
The studies aimed to answer a variety of questions that can be grouped into two 
main categories: behaviors and opinions. Questions examining behavior changes were 
seen in all six studies and attempted to measure parent/teacher local food purchases (N = 
3), children’s garden activities (N = 1), children’s FV consumption (N = 2), etc. 
Questions examining opinions were seen in four of the six studies and attempted to 





food (N = 3), ease of food pickup (N = 2), and teacher readiness to implement a 
gardening program (N = 3). 
Five of the six studies examined included more than one component of the 
inclusion criteria. Four of the six studies used local foods in the meals and/or snacks that 
centers provided, half of the studies included a gardening or farming component that 
often provided the local foods for the aforementioned snacks and meals and five of the 
six included a nutrition education component for parents, staff and/or children. Seen in 
every study was the involvement of caregivers, whether in the form of participating in a 
garden kick off (N = 1), education (N = 4) or through their purchasing of local farmer 
food shares (N = 4).  
Each study sought to find the impacts of an Farm to ECE intervention and in each 
one, there were positive results. Some of these results included, parental satisfaction with 
available food,57–59 positive responses to gardening activities,57,58 increased vegetable 
consumption by children60,61 and parental participation in in-person nutrition education 
activities. 58,61 
Key findings 
Farm to ECE can connect caregivers and center staff with local food systems 
 Three of the six studies looked at connecting families with local food systems by 
offering local produce at a low cost, either through heavy discounts,59,62 or available 
coupons.58 In Hoffman et al’s59 pilot study, a grouping of HeadStart programs in Boston 
received weekly deliveries of produce from a local farm for families and staff to order at 
a reduced price. This four month “farm to family” intervention reached far more staff 





by purchasing local produce for four consecutive months. Results from participating 
caregivers were mixed and while they showed a slight (but statistically insignificant) 
increase in mean family dinnertime vegetable preparation (4.79 nights/week at post-test, 
compared with 4.43 nights/week at pre-test), they also showed a slight decrease in 
reported mean child daytime FV consumption (mean consumption of 4.50 decreased to 
4.36; also statistically insignificant). Positively, at follow-up, parents reported high levels 
of satisfaction with the freshness and quality of the produce (100%), their children’s 
enjoyment with the produce (93%), the price (93%) and 86% said that they’d be willing 
to participate in the future. In Cox et al’s62 four month follow up intervention that 
employed text message reminders to a treatment group in order to improve the produce 
pickups described above, retention was higher and rates of overall and on-time pickups 
were improved. In the pilot months, the average rate of overall pickup was 74%, whereas 
during the text message intervention, the average rate of overall pickup (averaging the 
control and treatment groups) was 94%. While Cox et al62 did not assess any behavioral 
changes in terms of at-home preparation or FV consumption, a 27% increase in overall 
pickup rates does suggest that connecting families with low cost local produce may take 
time to show results, an idea supported by LaRowe et al.55 
Farm to ECE can facilitate access to local foods for low income families 
 In five of the studies, low income families were explicitly targeted in order to 
reduce cost and access barriers to acquiring healthy local foods.57–59,61,62 In the Watch Me 
Grow trial,60 each center served families receiving subsidized care, but the exact amount 
is not specified and it does not clearly state that the program was targeting a low income 





families to purchase pre-packaged produce bundles using a variety of different payment 
methods, one of which was Electronic Benefit Transfer (EBT) cards that are used with 
the Supplemental Nutrition Assistance Program (SNAP). In Boston, the bundles were 
sold for $5 (versus the retail value of $15) and in NYC, farmer share bundles sold from 
between $10 and $24, but could be paid for by $2 HealthBucks coupons that were 
distributed at nutrition workshops by the NYC Health Department. In California, in the 
program examined by Chaufan et al,57 families were encouraged to take home excess 
produce that either grew in the center garden or came from a partnership with the local 
food bank. Finally, the program in Malawi did not explicitly state that it targeted low 
income people, but considering that it is one of the poorest countries in the world (170 of 
187 in terms of Human Development Index)63 and has a high prevalence of food 
insecurity due in part, to environmental issues,61 it is safe to say the intervention targeted 
low income families. Due to the intervention programming offered through the 
Community-Based Childcare Centers (CBCCs), families with preschool-age and younger 
children had the opportunity to start their own home gardens and/or to learn about 
efficient ways to grow seasonal, nutrient dense foods. Seeds and ten chicks were 
provided to treatment families to help promote the growing of products like orange flesh 
sweet potatoes, legumes and green leafy vegetables.61 
 Dannefer et al58 also examined the process of a three month long intervention in 
which childcare centers partnered with a local food distributor to sell local produce at a 
low cost to its parents and staff. In addition to local produce, the program in NYC 
included in-person nutrition education workshops, where caregivers could receive 





out exclusively for parents and staff and in fact, only 36% of purchases were made by 
caregivers and 21% were made by staff. Of the 411 teachers and parents that responded 
to the post-survey, 66% reported purchasing produce at least once and 40% at least 
twice/month. 
Farm to ECE can connect caregivers and center staff with nutrition education 
 Dannefer et al58,61 and Gelli et al58,61 both included in-person nutrition education 
in their interventions, however the study in NYC only measured attendance at nutrition 
workshops, whereas Gelli looked at nutritional knowledge differences between pre- and 
post-surveys. The nutrition education intervention in Malawi58,61 focused on infant and 
young child feeding (IFYC), specifically the nutritional needs of this age group, general 
food planning and storage, hygiene and disposal. At follow-up, results were mixed in that 
caregivers were more knowledgeable about food groups and could elaborate upon their 
familiarity of general IFYC areas, but there was no significant difference in knowledge in 
specific areas that were measured by multiple choice questions.  
 Dannefer et al58 found that 48% of the 411 teachers and caregivers (70% parents, 
20% teachers, 10% no indication of role) surveyed after the intervention in NYC attended 
a nutrition education workshop, but only 26.5% of those respondents reported attending 
two or more sessions/month. Lessons were adapted from the USDA Just Say Yes to 
Fruits and Vegetables curriculum and included cooking demonstrations that featured 
items from that week’s produce bag. Surveyed center directors gave positive feedback 
about the nutrition education workshops and all eight noted that they thought the 
workshops were helpful for the parents they serve, though as noted before, no knowledge 





Farm to ECE can connect children and families with gardening and garden-related 
education activities. 
 Four studies incorporated gardening or agriculture education into their 
intervention57,58,60,61 and three of those investigated nutritional intake as an 
outcome.57,60,61 The interventions explored by Chaufan et al57 and Namenek Brouwer & 
Neelon60 looked at gardens and associated curriculum within the center (tended to by 
children and teachers) while Gelli et al61 examined an intervention that addressed the 
planting practices of communities and caregivers. Despite their differences in processes, 
results from each intervention were positive. Chaufan et al57 found that parents of 
students in contact with the Garden of Eatin’ agreed that their children had improved in 
areas like understanding relationships between food and the environment (60%), making 
healthy healthy choices (47%) and environmental stewardship (47%), though it did not 
specify to what age groups the parents were referring The Watch Me Grow60 intervention 
in North Carolina increased vegetable consumption in the treatment group, compared 
with its pre-assessment and the control group. Finally, the intervention in Malawi61 that 
included gardening demonstrations that families could adapt in their own 
households/community plots, found improved diversity in terms of total household food 
production and consumption. More specifically, the preschoolers and their younger 
siblings had improved dietary diversity scores and mean minimum diversity scores 
between pre- and post-test, as well as compared to the control group. 
Farm to ECE can connect children to local foods in school snacks and meals 
 Four of six studies explicitly incorporated local foods into the meals and/or snacks 





age group.57,58,60,61 Each of these programs also had a garden or agricultural component, 
so the findings are not distinct from the above section in terms of actual or perceived 
nutritional intake. The expressed inability to distinguish effects of different components 
on knowledge and/or FV intake will be discussed in the limitations section, below. 
Discussion 
State of the peer-reviewed farm to ECE, specifically 0-2 year olds, literature base 
 The main purpose of this paper is to summarize the existing literature that 
examines programs that connect local food with children between birth and two years old 
and their families by employing strategies like garden projects, the provision of local 
products in meals and snacks and nutrition education. Despite the growing popularity of 
the Farm to School movement as a nutrition intervention across all age groups, there is 
limited published research, especially for infants and toddlers, as is evidenced by this 
review.  
Stated limitations/gaps 
A common theme throughout each of the six included studies was optimism about 
using the ECE center as a platform for improving child nutrition by connecting children 
and families to healthful, local food products. Additionally, each study noted 
considerable limitations in the process, and other gaps were observed by the author upon 
the review of the literature. The purpose of synthesizing these limitations is so that 
further research can attempt to overcome the logistical barriers of Farm to ECE in order 
to address the current gaps in knowledge.  
Some common and significant limitations mentioned across the six studies are 





retention of participants;58,59,61,62 four of the six noted small sample sizes as a 
limitation;58–60,62 and weather and associated product availability was an expressed issue 
for half.59–61 Despite most interventions lasting for fewer than one year, only two of the 
six noted the brevity of the program as being a limitation.59,61 Hoffman59 and Dannefer58 
note the limitation of descriptive research that does not rigorously measure FV intake and 
does not have a control group. Resource limitations were noted by four of the studies,57–
61, since starting, maintaining and evaluating garden programs requires space, time and 
money. Additionally, since some of the programs were carried out primarily by non-
research staff, fidelity to the intervention was an expressed concern in four studies. 58–60,62 
In two of the studies an issue was isolating the effect of a particular component of the 
intervention.60,61 Similar to the issue of the recruitment of participants, four of the six 
studies noted a lack of buy-in by teachers and caregivers. 58–60,62 Finally, in two of the 
studies, inconsistent school attendance was cited as a reason for recruitment and retention 
rates.59,61   
 Other limitations mentioned were things like dietary recall bias,61 social 
desirability bias,59 families’ lack of ability to choose produce58,59 and difficulty manually 
processing EBT payments.59 
Observed limitations/gaps 
 Many of the stated limitations were thoughtful and well-defined, but for the 
purpose of this review and in an aim to inform interventions that address the nutritional 






 First, the only intervention examined that specifically measured outcomes for 
children below the age of three was that in Malawi.61 Since so much of the domestic 
literature examined began with a statement about the prevalence of obesity and low FV 
intake for children between the ages of three and five, it is logical to think that by the 
time many children reach 36 months, they are already experiencing poor FV 
consumption.57–59,62 As noted before, Hamner et al23 found a steady decline in children’s 
daily FV consumption between six and  twenty-three months, with worse outcomes for 
Black and Hispanic children. Since there is evidence to support that FV consumption 
declines with age, more research should focus on how center-based interventions can 
reach and impact the nutritional profile of this critical age-group. 
 Moreover, since infants and young toddlers rely on their caregivers for 
everything, it is vital that they be involved in interventions as much as, if not more than 
their children. Offering direct-to-consumer produce through things like Community 
Supported Agriculture (CSA) to families for free or at a low cost could be an excellent 
way to improve FV intake in the home. There is research to show that participating in 
CSA-type programs can increase FV purchases, consumption and preferences for both 
high and low-income populations.64–66 Education that highlights serving techniques for 
the provided produce should accompany these types of programs, since products received 
through CSA’s would require preparation before they could be fed to an infant or 
toddler.44 Additionally, when familial nutrition education is component, attendance 
records are an inefficient way to measure effectiveness and knowledge. Therefore, more 
research should focus on the families’ dietary outcomes as a result of participating in 





 A third gap is that only one of the papers referred to breastfeeding information as 
being a part of the intervention.61 As noted before, there is evidence to suggest that taste 
preferences and food-related habits begin to develop during gestation and while a child is 
breastfeeding.67–69 If a mother is pregnant with a sibling of a child in care or is 
breastfeeding her child that is in care, a center is an excellent place to be supported in her 
breastfeeding while learning about and procuring local FV. Local FV can be extra-
beneficial for a pregnant or nursing person since it is believed that locally sourced FV 
retain more nutrients due to fewer early harvests and travel strains.70 Additionally, 
employing the CSA-type strategy can be employed not only to improve overall FV 
consumption of pregnant and lactating caregivers, but it can also impact the variety of FV 
that they can access.64 Upon exposure to a more diverse maternal diet through amniotic 
fluid and/or breastmilk, a fetus and then infant’s preference for, and intake of FV will 
likely improve more than if they had not had an exposure to a diverse maternal diet 33  
Implications and recommendations for future study 
Based upon the gaps and limitations of the current literature on Farm to ECE 
programs, the following programmatic and evaluative areas should be addressed: 
caregiver engagement with an emphasis on the inclusion of nursing and pregnant mothers 
in Farm to ECE programming and rigorous research to study the effect that Farm to ECE 
programs have on impacting FV intake of infants and toddlers and their families and 
nutritional knowledge of caregivers and staff. The reason for the incorporation of 
families, children and staff is, as noted in the background, nutrition interventions that 
involve multiple stakeholders are often more effective than those that just target an 





Programatically, integrating the 10 Steps to Breastfeeding Friendly Child Care 
(BFCC) with the nutrition education and local food system components of Farm to ECE 
could be a comfortable fit, as steps two, eight and ten of the BFCC deal with staff 
training and appropriate feeding practices for infants and toddlers.71 If teachers and staff 
are aware of and communicating the importance of FV during pregnancy, breastfeeding 
and when introducing solid foods, they can promote Farm to ECE as a strategy that 
families can employ in order to access fresh and local produce. Additionally, step nine 
encourages BFCC teachers and staff to connect families with community resources that 
support breastfeeding.71 Since a component of Farm to ECE is also connecting families 
with local systems,3 teachers and staff can address pregnancy, breastfeeding and local 
foods at the same time by referring low-income families to the Supplemental Nutrition 
Assistance Program for Women, Infants and Children (WIC). WIC offers nutrition and 
breastfeeding support, and in most states, a Farmer’s Market Nutrition Program that 
incentivizes local produce purchases, using WIC benefits.72 Promoting nutrition to 
pregnant and breastfeeding women should not be neglected, since a mother’s diet during 
pregnancy and infancy has been found to impact that of her child.67–69 Finally, let it not 
be forgotten the protective effects that breastfeeding can have for both baby and mother 
over the life course; it is even estimated that globally, 823,000 under five deaths and 
20,000 breast cancer related deaths could be prevented annually by breastfeeding.73 For 
infants, breastfeeding is associated with improved cognitive development, the prevention 
of SIDS, respiratory infections, overweight/obesity, asthma, atopic dermatitis, and 
decreased risk of deaths due to pneumonia and diarrhea.35,41 Among mothers, it can 





longer periods of time.73 Additionally, breastfeeding can prevent obesity, hypertension, 
diabetes and high cholesterol, which in turn, can minimize risk of cardiovascular disease 
and stroke.34,35 
A recommended way to monitor and evaluate Farm to ECE is to first, shift the age 
groups studied to focus more on the first 1,000 days. Some suggested elements to 
evaluate are before and after FV intake by the child and/or the family, as a result of the 
program elements. An existing evaluative framework is available through the National 
Farm to School Network and was developed, in part by researchers at the University of 
North Carolina at Chapel Hill. While it is meant for elementary age children, it can be 
adapted for younger children and their parents to assess dietary behaviors.74  
Another component to purposefully evaluate is the quality and effect of the 
nutrition education that is provided to staff and parents. Research in the United States and 
abroad shows that educating caregivers about appropriate complementary infant and 
young child feeding practices can improve parental knowledge on what is acceptable to 
feed a young child and the variety of foods that they feed their children.61,75,76 
Horodynski and Stommel76 and Ickes et al75 reference the tools that they used to measure 
parental knowledge and feeding self-efficacy, but it is suggested that any measurement 
tools be chosen to be appropriate for the intervention and population. 
Ideally, by addressing and evaluating a different, but slightly larger population, 
the Farm to ECE movement will continue to improve and as a result, receive more 
legislative recognition. Currently, forty-six states and Washington D.C. have some kind 





reimbursements and grants. This kind of legitimacy and funding can help alleviate some 
of the resource burdens that Farm to ECE activities can put on centers.77 
It must be acknowledged that there are barriers to developing Farm to ECE 
programs, other than those having to do with financial and educational resources. Out-of-
home care for infants and toddlers may or may not include an educational component but 
is often viewed as a custodial service.78 In ECE centers or arrangements where the focus 
is on care and nurturing (custodial), Farm to ECE programs might be considered outside 
of the scope of the center. However, since the 1990s, there has been a shift in how ECE 
programs are viewed, and there is an emerging emphasis on quality education and 
development, as evidenced by the increasing number of states employing Quality Rating 
and Improvement Systems (QRIS).79 Fortunately, Farm to ECE activities often align with 
QRIS objectives,51 so with further study and a continued emphasis on educational 
development in the ECE environment, Farm to ECE can be one strategy that states can 
promote to improve the educational and nutritional quality of ECE centers. 
Conclusions  
 Farm to ECE is a promising new approach to addressing FV intake in children 
and their families. The research body is limited, however, especially when looking at 
children in the first 1,000 days and their caregivers. More rigorous evaluation is needed 
to assess whether or not Farm to ECE is an effective nutrition intervention that improves 
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